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Abst rac t  

Wetlands are impor t an t   fo r  a v a r i e t y  of reasons.  Northern  wetlands, 
for  example, may produce  large  f luxes  of  methane.  Tropical 
wet lands  play  an  important   role   in   the  breeding of disease-carrying 
in sec t s .   Syn the t i c   ape r tu re   r ada r  ( S A R )  has  been shown t o   b e  
sens i t ive   to   vege ta t ion   type   and   to   p resence   o r   absence   o f   sur face  
water.  Because of t h e   p o t e n t i a l   u t i l i t y  of SAR in   i den t i fy ing   we t l ands ,  
w e  consider  the  problem  of  classifying  radar  imagery of areas conta in ing  
wetlands. Many radar c l a s s i f i c a t i o n   a l g o r i t h m s  are s u p e r v i s e d ;   t h a t   i s ,   t h e y  
need   t ra in ing   in format ion .  Such information  normally  consists  of  the  radar 
signature  of  each class. I n  many app l i ca t ions ,  however, t h i s   i n fo rma t ion  is 
a t  best time consuming to   ob ta in   and  a t  worst  simply  not  available.  Hence, 
we  cons ider   unsuperv ised   c lass i f ica t ion   ins tead .  

We use a method  from t h e   f i e l d  of  vector  quantization  in  which  one 
looks  for  optimal  codebooks  to  represent  data.   This  problem is i d e n t i c a l   t o  
t h a t  of   unsupervised  c lass i f icat ion,   and w e  apply a vec to r   quan t i za t ion  
method called the  Soft   Competit ion Scheme to  our  problem. Many ,c lus te r ing  
algori thms,   such as t h e  k-means algori thm  and  the  self-organizing 
f e a t u r e  map perform a h a r d   c l a s s i f i c a t i o n  a t  e a c h   i t e r a t i o n ,  meaning t h a t  
each   da ta   po in t  is c l a s sed  as one  and  only  one of t h e  classes e x i s t i n g  a t  
t h a t   s t e p .  Better r e s u l t s   c a n  be obtained by u s i n g   s o - c a l l e d   s o f t  
c l a s s i f i c a t i o n ,   i n  which the  each  data  point  can  have more than   one   c lass   o r  
a combination of class c h a r a c t e r i s t i c s   a s s o c i a t e d   w i t h  i t .  This is t h e  
case for   the  Soft   Competi t ion Scheme (SCS).   After  the SCS c l u s t e r i n g  is 
completed,   the class s ta t is t ics  are used   in  a maximum a p o s t e r i o r i  (MAP) 
s t a t i s t i c a l   c l a s s i f i e r ,  which  maximizes the   p robab i l i t y   dens i ty   func t ion  
o f   t he   p ixe l   l abe l s   cond i t ioned  on the   radar   observa t ions .  We 
demonstrate   the  resul ts   on  data  from Alaska  and show comparison  with 
p rev ious ly   pub l i shed   r e su l t s   u s ing   supe rv i sed   c l a s s i f i ca t ion .  We a l s o  show 
appl icat ion  of   the  unsupervised  approach  to   data   acquired  in   Bel ize ,  
Central  America. 
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